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Introduction 



1.1 



.1.2 



I am presently working as Associate Professor and NH&MRC Principal Research 
Fellow wuh the Department of Obstetrics and Gynaecology. Monash University, 
Victona, Australia. Smce receiving my Ph.D in 1983. 1 have worked substantially 
contmuously as a scientific researcher in the U.K. and in Australia in ar^as of cellular 
and molecular biology. My research has included substantial studies and explorations 
in fields of wound healing, microvasculature, vascular endothelial growth factors 
growth of endothelial cells on Vascular grafts, tumor angiogenesis.and other areas' - 
related to angiogenesis. In addition to my own research efforts and my collaborations 
with others, I receive numerous invitations to speak at national and international 
symposiums in these fields of study, I supervise post-graduate research of others and 
1 have authored and co-authored numerous original research articles published in 
peer-reviewed journals. My detailed curriculum .itae is attached hereto as Exhibit 1. 

r have been asked by the Ludwig Institute for Cancer Research ("Ludwig Institute") 
to serve as a scientific expert in comiection with Ludwig Institute's opposition to the 



issuance of a patent to Genentech, Inc., ("Genentech") based on Genentech's 
Australian Patent Application No. 710696 ("the Genentech application"). The patent 
application relates generally to a gene and protein for an alleged novel vascular 
endothelial grov^h factor (VEGF) called "VEGF-Related Protein" ("VRP"), and thus 
pertains to an area of biology closely related to my research and expertise. I 
understand that Ludwig Institute is a named co-applicant for a different patent 
application directed to subject matter that may be related to "VRP". 

Ludwig Institute has explained to me that it has retained me for the purpose of 
providing expert scientific analysis of the Genentech application, as well as related 
literature, both past and contemporaneous, that may be relevant to the patentability of 
claims in the application. Ludwig Institute is compensating me for the time that I 
devote to providing my expert scientific analysis. However, I understand that I have 
an overriding duty to the Patent Office (and to any Australian Federal Court that 
should review the Patent Office decision) to provide objective scientific analysis that I 
believe to be truthful. I hereby affirm that, to the best of my knowledge and belief, 
factual statements herein are true and opinion statements herein represent my 
objective scientific opinion and analysis. 

1 believe that my background and experience, as outlined above, provides me with an 
understanding of the common general knowledge in the fields of the invention, in 
Australia, at the time that the U.S. priority application and the opposed Australian 
(PCT) application were filed. The relevant conunon general knowledge is the 
common general knowledge of an individual with an advariced degree (e.g., Ph.D. 
and/or M.D.), such as an individual being exemplified by biochemists, protein and/or 
polypeptide biochemists, molecular biologists, and/or cell biologists, or teams of 
biochemists, protein and/or polypeptide biochemists, molecular biologists, and/or cell 
biologists, involved in the isolation and characterization of nucleic acid sequences, 
automated or manual nucleic acid sequencing methods, performing and interpreting 
searches of publicly available databases for sequences displaying homology to a 
query sequence, transformation of prokaryotic and eukaryotic organisms with isolated 
nucleic acid sequences, expression of heterologous sequences in prokaryotic and 



eukaryotic host cells and/or organisms, isolation and/or characterization of factors 
involved in cell growth and proliferation, especially but not limited to those factors 
associated with angiogenesis, in Australia at or before the priority date of the claims 
of the Genentech application. 



Throughout this declaration, I may refer to Australian Patent Application No. 710696 
using various terms such as "the opposed application," "the opposed patent," "the 
Genentech patent" or "the Genentech application." All such terms should be 
understood to refer to the same document. References to the "specification" should 
be understood as references to the descriptive portion of the application, including 
text and figures. 

At the time that I execute this declaration in the year 2000, a significant body of 
literature has been published relating to the structure and functions of the gene and 
protein which the opposed patent refers to and I will refer to as "VRP." It is a 
complex protein tliat undergoes many stages of processing, and that appears to act as 
a growth factor for the vessels of the lymphatic system that convey lymph from 
tissues back into the blood. From my review of the file history of the Genentech 
application, I observed little or no mention or appreciation by the Australian Patent 
Office of any of the developments that occurred after Genentech filed its priority 
application. I think it would be helpful to the reader of this declaration to provide 
■ some context for the gene, and protein of the invention that is not available from 
reading the Genentech application or its .file history, but that may be relevant to the 
issues that I discuss below in this declaration in detail. 

1 .6. 1 There is general agreement from at least three different research groups, 

including Genentech, that the human gene which encodes "VRP" encodes a 
polypeptide that is 419 amino acids in length. Other research groups that 
independently discovered the "VRP" gene accorded it different names, such as 
"VEGF-C" (see Documents Dl & D2) or "VEGF2" (for Vascular Endothelial 
Growth Factor 2, see Documents D4 & D5). Most of the investigative 
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reports that are published in respected scientific journals use these other 
names, especially "VEGF-C". 

1 .6.2 Reports in respected scientific periodicals indicate that the processing of 
"VRP" (VEGF-C) is not limited to the mere removal of a signal peptide. 
Rather, extensive proteolytic processing occurs at both the amino- and 
carboxyl-terminal ends of the 419 amino acid "prepro" polypeptide, resulting 
in a much smaller polypeptide (eg., only about 1 10-1 30 amino acids) that has 
enhanced and/or new biological activities relative to the larger pre-processed 
forms from which it was derived. (See Documents Dl, D15, and D16, and 
paragraphs 3.6.3 and 3.7.4 below, and documents cited therein.) However, in 
the Genentech application filed in 1995, there is no evidence presented of 
complex proteolytic processing. 

1 .6.3 At least one significant study involving transgenic animals indicates that a 
prominent function of the protein product of the VRP gene in vivo is to 
modulate growth of the lymphatic endothelia. The study is reported in 
Document D 16 at Example 29, and also was published in the prestigious 
scientific journal Science. (See Jeltsch et al., "Hyperplasia of lymphatic 
vessels in VEGF-C transgenic mice," Science (1997), 276 (53 17): 1423.) The 
researchers inserted a VEGF-C cDNA (which encodes a polypeptide at least 
99.5% identical to VRP) construct into fertilised mouse oocytes to generate 
transgenic mice that express the construct, the cDN A was attached to a 
human K 1 4 keratin promoter to cause increased expression of VEGF-C in the 
skin. The researchers found that skin from the transgenic mice (in comparison 
to normal mice) was atrophic and that connective tissue was replaced by large 
lacunae (spaces or cavities) devoid of red cells, but lined with a thin 
endothelial layer. These distended vessel-like structures resembled those seen 
in human lymphangiomas, which are tumors of the skin composed of masses 
of dilated lymph vessels. The endothelia surrounding these lacunae appeared 
to express Flt4 abundantly. Collectively, the data and other data collected by 



the researchers suggest that the VEGF-C/VRP over-expression in the mice 
caused growth of vessels having features of lymphatic vessels. 



Lack of Novelty of Claims of the Genentech Application 
2.1. Introduction 

2.1.1 Through my involvement in this matter, I understand that the claims of a patent define 
the scope of the invention protected by the patent, and that a patent may only claim 
novel subject matter. Patent claims that encompass subject matter that was described 
in other patents, publications, or other documents that existed at the time of the 
effective filing date of the patent claim are unacceptable under Australian patent law. 
Such documents that were published before the effective filing date constitute "prior 
anr It is my understanding that the effective filing date of a patent is the actual filing 
date, or sometimes the filing date of a priority application identified by the patent, if 
the priority application provides support for the claim. Claims that include prior art 
subject matter within their scope lack novelty, and are said to be "anticipated" by the 
prior art. 

2. 1 .2 In this section of my declaration, I provide an analysis of whether claims in 
the Genentech application encompass within their scope subject matter that 
had been described in the literature prior to 08 September 1995, the priority 
date of the Genentech application. 

2.1.3 I have reviewed the specification and claims of the Genentech application, the 
written prosecution history of the Genentech application in the Australian 
patent Office, and related prior art. To the extent that the scope of the claims 
can be determined at all,' I have determined that at least patent claims 1-4, 9- 
10, 12, 14-20, and 22-28 include within their scope subject matter that was 
described in the prior art before the earliest claimed priority date 



As set forth below in the section titled "Lack of Clarity," many of the claims 
lack clarity. (See Section 5, below) 
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(08 September 1995). My detailed analysis follows. In paragraphs 2.2- 
2.2.2. 1, 1 analyze the meaning of certain terminology that appears in many of 
the claims. Then, in paragraphs 2.3-2.17, 1 analyze the relationship of 
individual claims and prior art subject matter. 

2.2 Analysis of the meaning and scope of limitations found in the claims. 

2.2.1 Claim 1 of the Genentech application is directed to isolated biologically active human 
VEGF-related protein (VRP) having the ability to bind and stimulate phosphorylation 
of a Flt4 receptor. Almost all of the other claims (e.g., 2-20, 23-28) specify 
biologically active human VRP or refer back to an earlier claim that specifies 
biologically active human VRP. 

2.2.1.1 The Genentech application expHcitly. defines "human VRP" at page 5, lines 
12-25. The definition is noteworthy in that it explicitly includes a potentially 
infinite number of polypeptides,^ and not just the polypeptide that the 
invention had reportedly isolated from humans and that has the amino acid 
sequence shovm in Figure 1 . For example, the definition at page 5 
encompasses almost any biologically active deletional, insertional, or 
substitutional variants of the Figure 1 sequence that either (a) have at least 265 
amino acids, or (b) include at least residues 1-29 of Figure 1. Thus, the 
definition of VRP is intended to include biologically active variants of the 
Figure 1 sequence that have been formed by removing or adding amino acids 
to the Figure 1 sequence, or by replacing amino acids in Figure 1 with 
alternative amino acids'. 

2.2. 1 .2 The Genentech application defines "biologically active" at page 5, beginning 
at line 26. Tlie definition is "having the ability to bind to, and stimulate 
phosphorylation of, the Flt4 receptor." There is some ambiguity thereafter, 
because the next two sentences seem to contemplate stimulation/activation qi 



See also paragraphs 5.4-5.4.3 below, repeated here by reference. 
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inliibition of the receptor and receptor-mediated activities. Activation and 
inhibition are generally considered to be opposites. It is unclear whether the 
applicants intended this continued discussion to be part of the definition of 
''biologically active." 

2.2.2. Claim 1 1 of the Genentech application recites, 'The composition of claim 10 further 
comprising a cell growth factor other than said [human VRP] protein." Claim 13 
contains a similar recitation. 

2.2.2.1 The Genentech application does not appear to explicitly define the term "cell 
growth factor" as used in these claims. For example, there is no definition 
specifying that this term refers only to proteins that induce the growth of 
specific cell types and not others, such as the proteins recited at page 28, lines 
9-12, of the Genentech application. The term, given its broadest reasonable 
interpretation, would appear to encompass any nutrient media, vitamin, 
mineral, salt, organic energy source, water, or other materials that living cells 
require to grow. Exemplary materials are discussed at page 19, lines 1-14, of 
the Genentech application, which pertain to mammalian cell growth media. 

2.3. Identification of Relevant Art. 

2.3. 1 Document Dl is a published Australian patent application which claims priority 
benefit from Document D3, which was filed on 01 August 1995 (as well as other 
applications filed in 1996). It was explained to me that, for novelty purposes, 
Document Dl. is prior to the Genentech application for subject matter that is 
disclosed in Documents Dl and D3, because the priority application Document D3 
was filed prior to the Genentech application priority date (08 September 1995). Tlius, 
claims in the Genentech application that encompass subject matter that is disclosed in 
both Documents Dl and D3 lack novelty over Dl and D3. 

2.3.2 Document D7 is a published Australian patent application that was filed as an 
internafional application on 09 June 1995, prior to the Genentech application priority 
date. Thus, for novehy purposes. Document D7 is prior to the Genentech application 



for everything that Document D7 discloses. Claims of the Genentech application that 
encompass subject matter of Document D7 lack novelty. 

Analysis of individual claims. 

In the following paragraphs, I analyze whether individual claims of tlie Genentech 
application encompass subject matter that was disclosed in the prior art (e.g., the 
patent documents and journal articles that were published prior to 0.8 September 
1995). The paragraphs below provide an analysis of claims with scope sufficiently 
lai'ge to encompass subject matter that had been disclosed in published literature prior 
to 08 September 1995, or disclosed in published Australian patent applications of 
others that claim priority filing dates prior to 08 September 1995. The publications to 
which I refer do not necessarily disclose the exact VRP nucleotide or deduced amino 
acid sequence shown in the Genentech application. However, as 1 explain herein, the 
claims at issue are not limited in scope to the exact VRP sequences disclosed in the 
application, but are much broader. 

Claim 1 

2.5.1 Claim 1 of the Genentech application is directed to "Isolated biologically 
active human VEGF-related protein (VRP) containing at least 265 amino acids 
having the ability to bind and stimulate phosphorylation of a Flt4 receptor." 

2.5.2 As explained in paragraph 2.2. 1.1, "Human VRP" is not limited to the single 
.sequence shown in Figure 1, because it is defined as "a polypeptide sequence 
containing at least residues -20 to 399, inclusive, or residues +1 to 399, 
inclusive, of the amino acid sequence shown in Figure 1, including residues -5 
to 399, inclusive, and residues -4 to 399, inclusive, of the amino acid sequence 
shown in Figure 1, as well as biologically active deletional, insertional, or 
substitutional variants of the above sequences having at least 265 amino acids 
and/or having at least residues +1 through 29, inclusive, of Figure 1." (See 
Genentech application at p. 5, lines 12-16.) 
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2.5.3 Document Dl and its first priority application. Document D3, each disclose 
one or more purified and isolated human polypeptides of at least 265 amino 
acids and teach that the polypeptide(s) constitute a precursor of a Flt4 ligand 
(designated "VEGF-C") that binds Flt4 and stimulates Flt4 phosphorylation. 
(See, e.g.,. Document Dl at pp. 7-9, 26-27, 49-50; Figure 8; and SEQ ID NO: 
33; Document D3 at p. 5; Figure 9; and SEQ ID NO: 33.) These 
polypeptide(s) is/are either identical to the 419 amino acid VRP sequence 
shown in Figure 1 of the Genentech application (or to a portion thereof of at 
least 265 amino acids), or is/are at least about 99% identical to the VRP 
sequence, with one or a few substitutional variations.'' (See Document Dl 
amino acid sequences at SEQ ID NO: 33 and Figure 8; Document D3 at p. 9; 
Figure 9; and SEQ ID NO: 33.) Thus, Documents Dl and D3 teach an 
isolated polypeptide that satisfies all of the limitations (structural and 
functional) of claim 1, and did so (through Document D3) prior to the priority 
date of the Genentech appHcation. 

2.6 Claimg 2-4 

2.6.1 Claims 2-4 of the Genentech application depend from claim 1 and further limit 
claim 1 only by specifying protein length in terms of amino acid ranges of 
265-450 amino acids (claim 2); 300-450 amino acids (claim 3); and 350-450 
amino acids (claim 4). These length limitations are met by the approximately 



The VRP sequence disclosed in the Genentech application contain an 
ambiguity in that the "TAT" at codon 94 of the cDNA depicted in Figure IB encodes the 
amino acid tyrosine according to the universal genetic code, whereas Figure IB teaches that 
the amino acid at position 94 of the amino acid sequence is a threonine. (Residue 94 of 
Figure 1 corresponds to residue 1 14 of the VEGF-C precursor sequence set for in SEQ ID 
NO: 33 of Document Dl.) Throughout this section pertaining to novelty, I will frequently 
refer to the Flt4 ligand precursor polypeptide of Documents Dl and D3. It should be 
understood from paragraphs 2.5-2.5.3 that this polypeptide is sufficiently similar to the VRP 
sequence taught in the Genentech application to satisfy the definition of VRP taught in the 
Genentech application, since the definition permits substitutional variations. 
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350 amino acid VEGF-C sequence of Document Dl and its first priority 
document. (See Document Dl amino acid sequences at SEQ ID NO:33 and 
Fig. 8; Document D3 at p. 9, Fig. 9, and SEQ ID NO:33.) Thus, the human 
VRP of claims 2-4 is not novel in view of the VEGF-C polypeptide and 
activity teachings in Documents Dl and D3. 

2.7 Claims 9-10 

2.7. 1 Claim 9 of the Genentech application recites, "A composition comprising the 
protein of any one of claims 1-8 and a pharmaceutical ly acceptable carrier." 
Claim 10 recites, "A pharmaceutical composition useful for promotion of 
vascular endothelial cell growth comprising a therapeutically effective amount 
of the protein of any one of claims 1-8 in a pharmaceutically acceptable 
carrier." 

2.7.2 As explained in particulars 2.5-2.6. 1 , repeated here by reference. Document 
Dl and its first priority application (Document D3) teach VEGF-C precursor 
polypeptides that meet the limitations of at least claims 1-4. Each of these 
documents also teach to mix VEGF-C polypeptides with an appropriate 
pharmaceutically acceptable vehicle and teach to use such polypeptides and 
compositions to, e.g., accelerate angiogenesis and to promote the endothelial 
functions of lymphatic vessels. (See, e.g.. Document Dl at pp. 15-17; 
Document D3 at pp. 6-7 and claim 12.) Thus, Documents Dl and D3 teach 

compositions that satisfy .all of the structural and functional limitations of 
. claims 9-10 of the Genentech application. Documents D1/D3 contained these 
teachings before the priority date of the Genentech application. 

2.7.3 The Genentech application is prophetic in the sense that it does not indicate 
(e.g., in working examples) that the inventors had actually prepared any 
pharmaceutical compositions embraced by claims 9-10. In this sense, the 
scientific evidence in Documents Dl and D3 relating to claims 9-10 meets or 
exceeds the supporting scientific disclosure for claims 9-10 found in the 
Genentech application. 
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2.8 Claim 12 

2.8. 1 Claim 12 of tlie Genentech application recites "Use of the protein of any one 
of claims 1-8 or the composition of claim 9 or 10 in the manufacture of a 
medicament for treating trauma affecting the vascular endothelium or for 
treating a dysfunctional state characterised by lack of activation or lack of 
inhibition of a receptor for VRP in a mammal." 

2.8.2 As explained above in particulars paragraphs 2.5-2.7.3, repeated herein by 
reference. Document Dl and its first priority application (Document D3) 
each teach VEGF-C precursor polypeptides which meet the limitations of at 
least claims 1-4, and teach to formulate the polypeptides with a 
pharmaceutically vehicle such as a diluent or carrier that satisfies the 
limitations of claims 9-10. These documents also teach that VEGF-C is a Flt4 
ligand and contemplate use of the ligand to stimulate cells such as lymphatic 
endothelial cells that express the Flt4 receptor. (See, e.g.. Document Dl at 
pp. 16-17; Document D3 at p. 6-7.) Use of VEGF-C to treat conditions such 
as wounds, regrowth of lymphatic vessels in transplants, to prevent 
inflammation, edema, or aplasia of lymphatic vessels, lymphatic obstructions, 
elephantiasis, and Milroy's disease is contemplated (see, e.g., Document Dl 
at p. 15; Document D3 at pp. 6-7). Thus, Documents Dl and D3 teach the 
protein of claims 1-4, the composition of claims 9-10, and their use as recited 
in claim 12.- Documents D1/D3 contained these teachings before the priority 
date of thd Genentech application. 

2.8.3 The Genentech application does not indicate (e.g., in working examples) that 
the inventors had actually used the VRP protein of any of claims 1-8 or 
composition of claims 9- 1 0 in the manufacture of a medicament as recited in 
claim 12. The Genentech application also fails to provide any scientific 
evidence that any particular dysfunctional state is characterized by lack of 
activation or lack of inhibition of a VRP receptor. Thus, the scientific 
evidence in Documents Dl and D3 that supports claim 12 equals or exceeds 
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the supporting scientific evidence for claim 12 found in the Genentech 
application. In fact, the dysfunctional states relating to the lymphatic system 
described in Documents Dl and D3 would appear to be among the more 
promising indications for VRP polypeptides based on initial in vivo activity 
studies that I have seen in the literature. (See paragraph 1.6.3, above.) 

2.9 Claim 14 

2.9. 1 Claim 14 of the Genentech application recites "A method for stimulating the 
phosphorylation of a tyrosine kinase domain of a Flt4 receptor comprising 
contacting an extracellular domain of the Flt4 receptor with the protein of any 
one of claims 1-8." ' 

2.9.2 As I explain in paragraphs 2.5-2.6.1, repeated here by reference. Document 
Dl and its first priority application teach a Flt4 ligand precursor polypeptide 
that meets the limitations of at least claims 1-4. Documents Dl and D3 also 
teach to use the Flt4 ligand to stimulate Flt4 phosphorylation by contacting the 
extracellular domain of Flt4 expressed in cells with the ligand. (See, e.g., 
Document Dl at pp. 49-50; Document D3 at pp. 25-26.) Thus, Documents 
Dl and D3 teach the method recited in claim 14, and contained these 
teachings before the priority date of the Genentech application. 

2.10 Claim 15 

2.1 0. 1 Claim 1 5 of the Genentech application recites, "A chimeric polypeptide 
comprising the protein of any one of claims 1-8 fused to a tag polypeptide 
sequence." • 

2.10.2 The Genentech application provides a definition of "epitope tagged" at page 6, 
first paragraph. Epitope tagging also is described at page 23. Since claim 15 
recites "a chimeric polypeptide" and "a tag polypeptide" and does not recite 
"epitope tagged", I would conclude that this definition at page 6 provides 
guidance for interpreting claim 15, but does not necessarily totally restrict the 
definition of claim 15. For "epitope tagging" the tag polypeptide is said to 
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have enough residues to provide an epitope against which an antibody can be 
raised, and to be short enough such that it does not interfere with activity of 
VRP. Exemplary tag size ranges of 8-50 residues are taught. VRP fusions are 
also described at page 20 of the Genentech application. 

2. 1 0.3 Document Dl and its first priority application. Document D3, explicitly 

contemplate expression of the Flt4 ligand protein as a chimeric/fusion protein. 
For example, these documents contemplate using a GST fusion protein to raise 
antibodies against the Flt4 ligand polypeptide. (See Document Dl at p. 51, 
lines 29-31; Document D3 at p. 27, lines 12-13.) In my opinion GST 
sequences fused to a polypeptide of interest could* be used as tag sequences to 
isolate the polypeptide of interest, (Antibodies could be raised against the 
GST sequences which would not substantially cross-react with other epitopes.) 
Thus, I would conclude that Documents Dl and D3 describe a Flt4 
ligand/GST chimeric polypeptide that satisfies the limitations of claim 15, 
thereby anticipating claim 15. 

2.11 Claims 1 6 and 17 

2. 1 1 .1 Claim 16 of the Genentech application recites "A monoclonal antibody which 
binds to the protein of any one of claims 1-8 and neutralises a biological 
activity of the protein." 

2. 1 1 .2 As explained in detail in paragraphs 2.5-2.6. 1 , repeated here by reference. 
Document Dl and its first priority application (Document D3) each teach 
Flt4 ligand precursor polypeptides which meet the limitations of at least 
clamis 1-4. These documents also teach that antibodies, both monoclonal and 
polyclonal, can be generated against the Flt4 ligand polypeptides. (See, e.g.. 
Document Dl at p. 14, 51; Document D3 at p. 6, 27.) These documents 
teach that antibodies are potential Flt4 ligand antagonists to, e.g., control 
endothelial cell proliferation and block ligand-mediated stimulation of the Flt4 
receptor. (See, e.g., Document Dl at pp. 14, 16; Document D3 at pp. 7, 8.) 
Thus, prior to the filing date of the Genentech application. Documents D1/D3 
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taught to make monoclonal antibodies recited in claim 16 and taught that such 
antibodies could be used to neutralize the receptor-stimulating biological 
activity of the Flt4 ligand protein. 

2.1 1.3 Claim 17 depends from claim 16 and recites that the biological activity of the 
protein is promoting neovascularization or vascular permeability or vascular 
endothelial cell growth in a mammal. 

2. 1 1 .4 The limitations of claim 17 are met by Documents Dl and its first priority 
application Document D3, for the reasons discussed with respect to claims 12 
and 16 in paragraphs 2.8-2.8.3 and 2.1 1.1-2.11.2, repeated here by reference. 
Promoting regrovrth or permeability of lymphatic vessels is explicitly taught 
in Documents Dl and D3 as activities/uses of the Flt4 ligand. (See 
Document Dl at p. 15; Document D3 at pp. 6-7, for example.) Thus, claim 

1 7 is not novel in view of Documents Dl and D3. 

2.12 Claim 1 8 

2. 12.1 Claim 18 specifies a monoclonal antibody that binds to the N-terminal portion 
from residues -20 through 137, inclusive, or from residues 1 through 137, 
inclusive, of the amino acids sequence shown in Figure 1. 

2. 1 2.2 Nothing in the Genentech application indicates that these regions of VRP 
correspond to an important functional domain of VRP,- or have special 
significance for anti-VRP antibody production (e.g., because they produce 
antibodies more useful than antibodies raised against other portions of VRP). 
Rather, residues -20 to 137 seem to have been chosen only because they do 
not correspond to portions of VRP that are encoded by sequences that existed 
in databases prior to the filing date of the Genentech application. (See Figure 
4.) 

2.12.3 A mature (processed) form of VEGF-C taught in Documents Dl and D3 
includes residues corresponding to residues 83-137 of the sequence shown in 
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Figure 1 of the Genentech application. (See N-terminal sequence analysis in 
Document Dl, p. 43; see also Document D3 at p. 19, lines 9-19.) In fact. 
Documents DI and D3 explicitly contemplate making (or have made) 
antibodies to the amino terminal peptide portion of mature VEGF-C, which 
corresponds to a peptide beginning at about residue 83 of the VRP sequence 
taught in Figure 1 of the Genentech application and referred to in claim 1 8. 
(See Document Dl at p. 5 1 , lines 27-31, and page 64, lines 1 -30; Document 
D3 at p. 19, lines 9-19, and p. 27, lines 10-11.) For example, an amino 
terminal peptide of 18 or 23 residues of mature VEGF-C isolated from PC-3 
cells, as taught in Documents D1/D3, corresponds with approximately amino 
acids 83-100 or 83-105 of the VRP sequence taught in Figure 1 of the 
Genentech application. Thus, polyclonal or monoclonal antibodies raised 
against the amino terminal VEGF-C peptide, as taught in Documents D1/D3, 
are antibodies that bind to the N-tenninal portion of VRP from -20 through 
137 of the amino acid sequence of Figure 1 as recited in claim 1 of the 
Genentech application, because the larger sequence from -20 to 137 recited in 
claim 18 includes the smaller sequence from 83-105 taught in Documents 
D1/D3 for use as an antigen. Thus, the antibodies taught in Document Dl 
and its first priority application (Document D3), discussed with respect to 
claim 16 in paragraphs 2.10-2.10.2, are encompassed by claim 18. 

Claims 1 9 and 70 

2.13.1 Claim 1 9 of the Genentech application recites, "A composition comprising the 
antibody of one of claims 1 6, 1 7 or 1 8 and a pharmaceutical ly acceptable 
carrier." 

2. 1 3.2 Document Dl and its priority application (Document D3) explicitly and/or 
mherently teach a composition comprising all of the limitations of claim 19. 
For example. Documents Dl and D3 teach the antibodies of claims 16-18, as 
described in detail in paragraphs 2.1 1 - 2.12.3, repeated here by reference. 
With respect to the Flt4 ligand, the documents explicitly teach to make 
pharmaceutical compositions using pharmaceutical ly acceptable carriers, 
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which is the conventional approach for any substance that is to be 
administered therapeutically. (See, e.g.. Document Dl at p. 15; Document 
03 at p. 6, claim 12.) Both Documents Dl and D3 contemplate therapeutic 
and diagnostic uses of anti-Flt4 ligand antibodies in vivo (see, e.g.. Document 
Dl at p. 14, 16; Document D3 at pp. 6-7), and any practitioner in the art 
would know that such antibodies (like the ligand) would only be administered 
to a patient diluted in a pharmaceutically acceptable carrier. Thus, it is my 
opinion that the teachings relating to antibodies and therapy in Documents Dl 
and D3 expressly or inherently satisfy the limitations of claim 19. 



2. 13.3 Claim 20 of the Genentech application recites, "Use of the antibody of any 
one of claims 16-18 or the composition of claim 19 in the manufacture of « 
medicament for treating diseases or disorders characterised by undesirable 
excessive neovascularization or vascular permeability in a mammal or for 
treating a dysfunctional state characterized by excessive activation or 
inhibition of a receptor for VRP in a mammal." 



2.13.4 All of the limitations of claim 20 are met by Document Dl, as discussed 
above, e.g., with respect to claims 16-18 and 9-10, which the Opponent hereby 
repeat by reference. (See paragraphs 2.7-2.7.3 and 2.1 1-2.12.2.) 

2. 13.5 The Genentech application does not indicate (e.g., in working examples) that 
the inventors had actually prepared any antibodies embraced by claims 16-18, 
or prepared compositions embraced by claim 19; or used such antibodies or 
compositions in the manufacture of a medicament as recited in claim 20. 
Thus, the scientific data in support of these claims in Documents Dl and D3 
meets or exceeds the supporting scientific data for claims 16-20 found in the 
Genentech application. 



Claim ?7 

2. 14. 1 Claim 22 of the Genentech application recites, "A method for treating 
Karposi's [sic] sarcoma or a dysfunctional state characterised by excessive 
activation of inhibition of a receptor for VRP in a mammal comprising 
administering to the mammal an effective amount of a VRP antagonist." 

2.14.2 Document Dl and its first priority application (Document D3) teach an Flt4 
ligand precursor that satisfies the definition of "VRP" and teach that the Flt4 
ligand binds and stimulates the Flt4 receptor. (See, e.g.. Document Dl at pp. 
7-9, 26-27, 49-50; Document D3 at pp. 5, 25-26. See also paragraphs 2.5- 
2.6.1, repeated here by reference.) Likewise, these documents teach to use 
(e.g., administer) inhibitors of the Flt4 ligand to treat dysfunctional states 
characterized by excessive activation of the Flt4 receptor. (See, e.g.. 
Document Dl at pp. 15-16; Document D3 at pp. 6-7.) Thus, the teachings of 
Document Dl and its first priority application meet the limitations of claim 
9? 



2. 14.3 Documents D7-D8 disclose, for example, the Flt4 receptor tyrosine kinase; 

antibodies that specifically recognize the extracellular domain of Flt4 receptor; 
and methods of stimulating or antagonizing the function of Flt4 in lymphatic 
vascularization and in inflammatory, infectious and immunological conditions 
using pharmaceutical compositions comprising Flt4 binding compounds, such 
as FIt4 antibodies. Document D7-D8 contemplate treatment of conditions 
where FIt4 function is associated with disease such as metastatic cancers, 
lymphomas, inflammation, infections, and immunological diseases. (See, e.g.. 
Documents D7-8 at pp. 3-5 (especially p. 5, lines 24-32) and Example 9.) 
The Genentech application teaches that the Flt4 receptor is a receptor for VRP. 
Thus, anti-Flt4 antibodies Uiat block Flt4 stimulation constitute VRP 
antagonists, because such antibodies antagonize (inhibit) VRP-mediated 
stimulation of Flt4. Thus, use of materials and methods as taught in 
Documents D7 and D8 for administering anti-Flt4 antibodies to mammals for 



these stated purposes meet the limitations of claim 22 of the Genentech 
application. 



2.14.4 The Genentech application is prophetic in that it does not indicate (e.g., in 
working examples or scientific data) that the inventors had actually used a 
VRP antagonist to treat Kaposi's sarcoma or any dysftinctional state as recited 
in claim 22. Thus, the scientific data in Documents D1-D3 and D7-D8 that is 
relevant to claim 22 meet or exceed the supporting data for claim 22 found in 
the Genentech application. 

Claim 21 

2. 1 5. 1 Claim 23 of the Genentech application recites, "An isolated mucleic [sic] acid 
molecule encoding the protein of any one of claims 1-8." 

2.15.2 As explained in paragraphs 2.5-2.6.2, repeated here by reference. Document 
Dl and its first priority application (Document 03) each teach Flt4 ligand 
polypeptides and/or polypeptide precursors that meet all of the limitations of 
at least claims 1-4. Each of these documents also teach polynucleotides 
encoding the polypeptides. (See, e.g.. Document Dl nucleotide sequences at 
SEQ ID NO: 32: Document D3 nucleotide sequences at SEQ ID NO: 32 and 
Figure 9.) Thus, Document Dl and priority document teach nucleic acids that 
satisfy all of the limitations of claim 23. 

Claims 24-96 

2.16.1 Claim 24 of the Genentech application recites, "The nucleic acid molecule of 
claim 23 further comprising a promoter operably linked to the nucleic acid 
molecule." Claim 25 recites, "A vector comprising the nucleic acid molecule 
of claim 23." Claim 26 recites, "An expression vector comprising the nucleic 
acid molecule of claim 23 operably linked to control sequences recognised by 
a host cell transformed with the vector." 



2.16.2 As explained in paragraphs 2.15-2.15.2 and 2.5-2.6.2, repeated here by 

reference. Documents Dl and D3 teach nucleic acid molecules that satisfy 
the requirements of claim 23. Document Dl and its first priority application 
(Document D3) also teach and claim vectors comprising a DNA encoding the 
Flt4 ligand, and host cells comprising the vectors. Vectors capable of 
expressing the Flt4 ligand under the control of appropriate promoters and 
other control sequences are explicitly contemplated. (See, e.g.. Document Dl 
at p. 13 & claims 27-28; Document D3 at p. 6 and claims 5-7.) Thus, 
Document Dl and its first priority application. Document D3, teach the 
additional limitations of claims 24-26. 



riaims 27-28 

2.17.1 Claim 27 of the Genentech application recites, "A host cell comprising the 
nucleic acid molecule of claim 23." 

2.17.2 The teachings of Documents Dl and its first priority application (Document 
D3) meet the limitations of claims 23-26 for the reasons discussed in 
paragraphs 2. 1 5-2. 1 6.2, repeated here by reference. In addition. Documents 
Dl and D3 teach host cells that comprise vectors that comprise the nucleic 
acids that satisfy the limitations of claim 23. (See, e.g.. Document Dl at p. 
13, lines 15-27, pp. 49-50 (Example 1 1), p. 54 (Example 13), and so on; 
Document D3 at p. 5, lines 26-27, p. 6, lines 2-7, pp. 25-26 (Example 1 1), 
and claim 7.) Thus, the teachings of Documents Dl and D3 satisfy all of the 
limitations of claim 27 of the Genentech application. 

2.17.3 In addition. Documents Dl and D3 each teach the prostatic adenocarcinoma 
cell line PC-3 which produces an Flt4 ligand polypeptide that is identical or 
essentially identical to the VRP sequence taught in the Genentech application, 
and that satisfies the limitations of claim 1 of the Genentech application. (See 
Examples 4-5 of Documents Dl and D3. The cell line secretes a 
proteolytically processed form of the polypeptide.) This cell line inherently 
comprises a nucleic acid molecule Uiat encodes the Flt4 ligand protein that it 



produces. This fact would be generally accepted by competent practitioners in 
this field, since the process by which cells make proteins im olves transcribing 
and translating a nucleic acid molecule in the cells that encode the protein. 
Moreover, the fact that the PC-3 cell line comprises a nucleic acid that 
encodes the Flt4 ligand protein is confmned by the cDNA isolation 
experiments described in Examples 6-10 of Documents Dl and D3. (The 
ability to isolate the Flt4 ligand cDNA means that the cells comprise DNA and 
RNA nucleic acid molecules that encode the Flt4 ligand.) Thus, unless there 
is a requirement for claim 27 that the VRP nucleic acid of the cell must have 
first been physically isolated and then introduced into the cell, it would appear 
that the PC-3 cell line described in Documents Dl and D3 and deposited with 
the ATCC also satisfies the requirements of claim 27. (Human cells in nature 
also would satisfy the limitations of claim 27 under this analysis.) 

2. 1 7.4 Claim 28 recites, "A method of producing VRP comprising culturing the host 
cell of claim 27 and recovering VRP from the host cell culture/' 

2.17.5 Document Dl and its first priority application (Document D3) each provide 
and claim vectors comprising a nucleic acid molecule encoding the Flt4 
ligand, and host cells comprising the nucleic acids or vectors, as explained in 
detail above with respect to claims 23-27 in paragraphs 2.15-2.17.3, repeated 
here by reference. Vectors capable of expressing the Flt4 ligand under the 
control of appropriate promoters and other control sequences are explicitly 
contemplated. Purification of the Flt4 ligand from culture medium, e.g., via 
Flt4 affinity chromatography, also is taught. (See, e.g.. Document Dl at pp. 
13, 41-43; Document D3 at pp. 6, 17-19.) Thus, Documents Dl and D3 
teach a method that meets the limitations of claim 28. 



D. Conclusion 

2.1 8For the reasons outlined above, it is my opinion that at least claims 1-4, 9-10, 12, 14-20, 
and 22-28 are anticipated by the prior art. 
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Insufficiency 

Introduction 

Through my involvement in this matter, it is my understanding that Austrahan patent 
law (Section 40(2)(a)) includes a sufficiency requirement that focuses on whether the 
specification of a patent application is sufficient to disclose the method of carrying 
out the invention to a person reasonably competent in the relevant field of endeavor 
and equipped with the common general knowledge in that field. 

3.1.1 It was explained to me that the evaluation for sufficiency should take into 
account the common general knowledge in the art, in the sense that gaps in a 
patent application are not necessarily problematic when the skilled practitioner 
can fill the gaps with reference to the common general knowledge. At the 
same time, for sufficiency to exist, further inventive ingenuity should not be 
required to practice the claimed invention. If a competent person cannot 
achieve the promised result because of deficiencies in the information given in 
the specification, there is insufficiency. 

3. 1 .2 I was asked to consider whether the specification of the Genentech application 
included teachings that were commensurate in scope with the claims. It was 
explained to me that the directions provided in the specification must be 
sufficient for the execution of the invention throughout the breadth or range of 
the claims, and that an applicant who chooses to claim an invention broadly 
has an obligation to. make a correspondingly wide disclosure. 

3.1.3 It was also explained to me that the sufficiency of an application's disclosure 
is evaluated as of the application's filing date and/or priority date, and not 
from the state of the art as it exists today. If the claimed subject matter is 
insufficiently supported by the priority application {e.g., the priority 
application is non-enabling), then the claims are not entitled to the benefit of 
the priority date. 
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3. 1 .4 In this section of my declaration, I provide an analysis of whether the 

specification of the Genentech application contains a disclosure sufficient to 
practice the claimed invention. 

B. Analysis 

3.2 Inadequate support for VRP up to 450 amino acids in length. 

3.2.1 Claims 1-4, 9-17, 19-20, and 23-28 recite a VEGF related protein (VRP) containing at 
least up to about 450 amino acids. In particular, dependent claims 2-4 explicitly 
recite VRP size ranges up to 450 amino acids. Independent claim 1 is apparently 
intended to be at least as broad as the claims which depend from it, so by implication 
claim 1 is apparently intended to cover VRP of at least about 450 amino acids. 
Claims 9-17, 19-20, and 23-28 depend from claims 1-4 without further restricting the 
maximum size (amino acid seqence length) of VRP. 

3.2.2. However, the Genentech application does not describe any VRP sequence longer than 
419 amino acids. (See, e.g., Genentech application at Figure 1.) Thus, I would 
conclude that the teachings of VRP proteins in the Genentech application are not 
commensurate in scope with the claims, from the standpoint of the claim limitations 
directed to VRP protein length (e.g., of about 450 amino acids). 

3.3 Inadequate explanation of VRP opposing activities 

3.3. 1 . Claims 12-13, 20, and 22 recite two diametrically opposed activities for VRP (claims 
1 2- 1 3) or for VRP antagonists (claims 20, 22). 

3.3.2 For example, claim 1 2 contemplates using a biologically active VRP protein to treat 
EITHER a dysfuctional state characterized by lack of activation of a VRP receptor 
OR a dysfuctional state characterized by lack of inhibition of a VRP receptor. Since 
the Genentech application defines VRP biological activity as a receptor stimulating 
activity (see p. 5, line 26 et seq.), it would seem plausible that VRP might be used to 
treat a disease that is characterized by lack of activation of the VRP receptor. (The 
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Genentech application does not actually demonstrate such disease treatment.) 
However, there is no clear scientific rationale why a biologically active VRP would . 
be useful to remedy a disease characterized by lack of inhibition of a VRP receptor, 
because a biologically active VRP would not be expected to inhibit a VRP receptor, 
but rather would be expected to activate it. (Further activation of a VRP receptor in a 
patient having a disease characterized by lack of inhibition of VRP receptors would 
be expected to exacerbate, rather than alleviate, the disease or its symptoms.) 
Likewise, there is no explanation of how a single molecule (e.g., a biologically active 
VRP molecule) possesses two opposed activities. There also is no explanation in the 
Genentech application as to when the VRP molecule possesses one activity versus the 
other, or how to select a particular activity for practicing the recited method. 

3.3.3. Analogous reasoning applies to claim 20 of the Genentech application, which recites 
use of an antibody which binds and "neutralises" biologically active VRP to treat a 
dysfunctional state characterized by either excessive activation or inhibition of a VRP 
receptor. The Genentech application fails to explain, scientifically, how an antibody 
that neutralizes VRP biological activity could treat both diseases characterized by 
excessive receptor activation or excessive receptor inhibition. (Neutralizing VRP 
protein in a patient having a disease characterized by excessive inhibition of a VRP 
receptor would be expected to further inhibit activity of the receptor, thereby 
exacerbating the disease or its symptoms.) 

3.3.4. The reasoning of paragraph 3.3.2 applies equally to claim 13, which depends from 
claim 12. 

3.3.5. Similarly, claim 22 recites a method for treating a dysfunctional state characterized by 
cither excessive activation or inhibition of a VRP receptor with a VRP antagonist. 
The Genentech application identifies VRP antibodies as VRP antagonists, and the 
reasoning of paragraph 3.3.3 applies to claim 22. Scientifically, it is unclear how an 
antagonist of a VRP receptor would be expected to be useful to treat a disease state 
that is characterized by excessive inhibition of the VRP receptor. An antagonist 
might be expected to worsen such a dysfunctional state. 
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3.3.6 In addition to failing to adequately explain the inconsistent VRP activities recited in . 
claims 12-13, 20, and 22, the Genentech application fails to adequately explain what 
dysfunctional states are encompassed by claims 12-13, 20, and 22. 

3.3.6.1 In its definitions section, the Genentech application identifies a huge number 
of diseases or disorders allegedly characterized by undesirable excessive 
neovascularization or vascular permeability (see, e.g., page 8) but no specific 
dysfunctional states characterized by excessive activation or inhibition of the 
VRP receptor, Flt4. Then at pages 24-25, the application continues to discuss 
a large number of therapeutic uses associated with blood vessel regrowth or 
repair. At pages 34-35, the application presents a large number of therapeutic 
uses associated with VRP antibodies, including treatment of about forty 
neoplastic disorders. However, there is an inadequate explanation of which of 
the many target diseases and conditions constitute the "dysfunctional state" 
recited in the claims. 

3.3.7 Even if I ignore the internal inconsistency of claims 12-13, 20, and 22, and the 
inadequate explanation of what dysfunctional states are intended, I reach the 
conclusion that the Genentech application provides inadequate explanation for how to 
treat the disorders or why the treatment would even be expected to work. 

3.3.7.1 The Genentech application teaches, through its citation of prior art, that Flt4 
expression during development is first observed in mouse embryos in 
endothelial cell precursors, and then, as development proceeds, becomes 
confmed to the venous and lymphatic endothelium and finally becomes 
restricted to the lymphatic vessels. (See pp. 1-2.) The application further 
teaches, "Consistent with this finding, adult human tissues show Flt4 
expression in lymphatic endothelia while there is a lack of expression in 
arteries, veins, and capillaries!" (See p. 2, first paragraph.) 



3.3.7.2 The receptor identified for VRP is Flt4, and VRP biological activity is defined 
as the ability to bind to and stimulate phosphorylation of Flt4. (See Genentech 
application at p. 5.) The Genentech application teaches that VRP does not 
interact appreciably with the VEGF receptors Fltl and Flkl that are known to 
be expressed in the endothelia of blood vessels. (See Genentech application at 
p. 3, first paragraph, and p.43, last paragraph.) 

3.3.7.3 The Genentech application does not demonstrate that VRP or VRP antibodies 
are effective to treat any of the conditions discussed in the application. 

3.3.7.4 In view of the analysis in the preceding paragraphs 3.3.6-3.3.7.3, it is my 
opinion that the Genentech application contains an inadequate explanation for 
the uses enumerated generically in claims 12-13, 20, and 22 and specifically 
throughout the application's discussion of therapy. A competent practitioner 
in this field would discern from the application that VRP stimulates Flt4 
receptor, whose expression is restricted to lymphatic endothelia, and does not 
appreciably interact with known blood vessel receptors Fltl and Flkl. The 
teaching that VRP interacts only with a receptor that is not expressed 
appreciably in blood vessels would be niadequate for understanding how to 
treat the many disorders related to blood vessels recited in the claims and 
application, or the other disorders recited in the application. Since there are no 
examples of treatment and no explanation or rationale as to why the treatment 
would work, it is my opinion that the Genentech application provides 
inadequate support for the uses or claims 12-13, 20, and 22. 

Inadequate teaching s relating to Kaposi'?; sarcoma. 

Claim 22 recites a method for treatment of Kaposi's sarcoma. Kaposi's sarcoma is a 
serious cancer, and the Genentech application fails to demonstrate successful 
treatment of this sarcoma. Likewise, the Genentech application fails to teach 
successful treatment in an animal model that is considered predictive of success in 
humans, and fails to teach the killing of such sarcoma cell in vitro. In fact, even 
though the Genentech application suggests that VRP antibodies could be used to treat 



-26- 



roughly forty neoplastic conditions (see pp. 34-35), the Genentech application does 
not provide any scientific evidence or even scientific reasoning as to why treatment of 
Kaposi's sarcoma (not to mention the approximately forty other unclaimed diseases) 
would be effective. 

3.5 Inadequate characterization of the complete polypeptide genus encompassed by 
claims. 

3.5.1- The support for the claims (e.g., at least claims 1-4, 9-17, 19-20, 22-28) provided by 
the Genentech application is inadequate because the characterizing features of the 
claims could be construed to cover products (e.g., polypeptides, polynucleotides, 
antibodies, antagonists) and uses of such products that were not known to exist and 
that a person reasonably competent in the field would not have known existed; and 
that owe nothing to the teachings of the Genentech application. 

3.5.2 Claim 1 recites, "Isolated biologically active human VEGF-reiated protein (VRP) 
containing at least 265 amino acids having the ability to bind and stimulate 
phosphorylation of a Flt4 receptor." The dependent claims identified above contain 
no further limitation specifically directed to a particular amino acid sequence, such as 
the Figure 1 VRP cDNA and amino acid sequences depicted in the Genentech 
application. 

3.5.3 The stated definition of ''human VRP" in the Genentech application explicitly 
includes deletional, hisertional, and substitutional variants of the single VRP sequence 
taught in Figure 1 of the application. (See analysis in paragraph 2.2.1.1 above, 
repeated here by reference.) 

3.5.4 Subsequent to the filing of the Genentech application, researchers who are not the 
inventors of the Genentech application have discovered at least one other human 
growth factor, VEGF-D, that binds and stimulates phosphorylation of a Flt4 receptor. 
VEGF-D is characterized in the following scientific and patent literature: 
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3.5.4. 1 Document D12: Achen, et ai, "Vascular endothelial growth factor D (VEGF- 
D) is a ligand for the tyrosine kinase VEGF receptor 2 (Fltl) and VEGF 
receptor 3," Proc. Natl. Acad. Sci. (USA), 95(2): 548-553 (1998). 

3.5.4.2 Document D13: Genbank Accession No. AJ000185, "Vascular endothelial 
growth factor-D." 

3.5.4.3 Document D14: International Patent Application No. PCT/US97/14696, filed 
21 August 1997 by Ludwig Institute for Cancer Research et al. (WO 
98/07832). 

3.5.5 These documents disclose Vascular Endothelial Growth Factor-D (VEGF-D) 
polynucleotides and polypeptides. VEGF-D is a polypeptide whose properties 
include the ability to bind and stimulate phosphorylation of Flt4 receptor, the stated 
biological activity of VRP polypeptides in the Genentech application. VEGF-D is 
encoded by a completely different gene than the gene that encodes VRP, and the 
VEGF-D gene and protein were not known to exist, and could not have been known 
to exist, from the Genentech application. 



3.5.6 



VEGF-D is not VRP: VEGF-D is a different size protein than VRP (354 vs. 419 
amino acids) and is encoded by a different human gene. In fact, an aligmnent of the 
human VRP and VEGF-D sequences indicated that the molecules share only about 
48% amino acid identity, meaning more mismatches than matches. (See Document 
D12 at p. 550.) Even though VEGF-D owes nothing to the teachings of the 
Genentech application, Genentech may assert that VEGF-D protein and cDNA satisfy 
claim 1 and dependent claims on the basis that VEGF-D "matches" the sequence of 
Figure I of the Genentech application, except for insertional, substitutional, and 
deletionai variations. The claims would be asserted to encompass VEGF-D on the 
theory that insertional, substitutional, and deletionai changes to the VRP sequence 
taught in the Genentech application are all purportedly within the definition of 
"human VRP" in the application. 



Tnadequatp explanation of VRP activity and polypeptid es which possess VRP activity. 
The Genentech application provides inadequate support for at least claims 6-7, 9-14, 
19, and 23-28, in that these claims purport to define a genus of biologically active 
VRP proteins (or polynucleotides encoding the biologically active VRP, vectors, or 
host cells) with reference to particular amino acid subsequences {e.g.. Figure 1, 
residues 1-29 or 1-137 or -20 to 29 or -20 to 137) that are insufficient to confer VRP 
biological activity. 

Tlie Genentech application defines VRP biological activity as the ability to bind and 
stimulate phosphorylation of a Flt4 receptor. (See analysis in paragraphs 2.2.1.2 and 
5.9-5.9.3, repeated by reference.) 

Significant scientific and patent literature have been published in which scientists 
have examined the portion of the VRP sequence that is required for binding and 
stimulating phosphorylation of VRP. (See, e.g.. Document D15: Joukov et al, 
"Proteolytic Processing regulates receptor specificity and activity of VEGF-C," 
EMBOJ., 16(13): 3898-3911 (1997); and Document D16: International Patent 
Application No. PCT/US98/01973, filed on 2 February 1998 by Ludwig Institute for 
Cancer Research et al. (WO 98/33917)). These documents provide scientific 
evidence that a fragment of VRP lacking at least amino acids -20 to 93 of the VRP 
sequence of the Genentech application (Figure 1) can bind and stimulate Flt4, 
suggesting that these amino acids are unnecessary for Flt4-binding and Flt4- 
phosphorylation activity. The documents provide evidence that the residues 
necessary for Flt4 binding and phosphorylation are found within approximately amino 
acids 93-193 of the VRP sequence. The evidence developed through experimental 
research by non-Genentech scientists indicates that VRP residues 1-29 or 1-137 or -20 
to 29 or -20 to 137, recited in the claims for defining biologically active human VRP, 
are neither necessary nor sufficient (as a group) to confer the stated activity. 

4 The Genentech application provides no evidence of its own that residues 1-29 or 1- 
1 37 or -20 to 29 or -20 to 137 confer Flt4-binding or Flt4-phosphorylation activity. 
These recited residues were apparently selected not because the inventors had 



-30- 



stimulate Flkl. (See, e.g.. Document D15: Joukov et ai, "Proteolytic Processing 
regulates receptor specificity and activity of VEGF-C," EMBO J,. 16(13): 3898-391 1 
(1997); and Document D16: International Patent Application No. PCT/US98/01973, 
tiled on 2 February 1998 by Ludwig Institute for Cancer Research et al. (WO 
98/33917)). This discovery that Flk-1 can act as a second receptor (for VRP 
fragments) is directly contrary to the teachings in the Genentech application, even 
though fragments of the VRP sequence taught in tlie Genentech application are 
apparently intended to constitute VRP (according to the definition of "VRP" in the 
application). 

Thus, the claims that recite the genus. of VRP receptors find inadequate support in the 
application, which fails to identify at least one receptor for a VRP fragment. 

Conclusion 

Based on the foregoing analysis, I would conclude that at least claims 1-4, 6-7, 9-17, 
19-20, and 22-28 lack adquate support in the Genentech application. 

Claims Not Fairly Based 

Introduction 

Through my involvement in this matter, it is my understanding that Australian patent 
law includes a "fair basis" requirement that focuses on whether an invention as 
claimed is commensurate with the disclosure in an application. It was explained to 
me that a claim whose scope goes beyond the disclosure of the description found in 
the specification (/.c-., a claim to an invention for which there is no real and 
reasonably clear disclosure) is not fairly based, and should not be granted. I was told 
that "fair basis" is a fact-specific inquiry that must be made on a case-by-case basis 
and with consideration of the common general knowledge in the field(s) of the 
invention. However, I was told that certain guiding principles/inquiries are relevant 
to any fair basis analysis: 

4.1.1 For example, one line of inquiry focuses on whether or not the alleged 
invention as claimed is broadly described in the specification. 



4.1.2. 



Another inquiry is whether or not there is anything in the specification which 
is inconsistent with the alleged invention as claimed. 



4. 1 .3 Anotlier inquiry is whether or not the claim includes as a characteristic of the 
invention a feature as to which the specification is wholly silent. 

4. 1 .4 Speculative claims that seek protection well beyond the consideration given 
by the specification in its description of the invention are properly objected to 
for lack of fair basis. (The concept of "consideration given by the 
specification" is a concept relating to the contribution that a patent applicant 
gives to the public through the novel teachings in a patent application, in 
exchange for patent rights that the applicant receives from the public.) This 
inquir)' is particulariy relevant when a claim is broad, the ambit of the claim is 
indeterminate, and the field claimed is largely unexplored. 

4.1.5 Claims that are open-ended and so broad as to cover processes or products 
unrelated to the process or product actually disclosed in the specification are 
objectionable for lack of fair basis. 

4. 1 .6 If there is some feature in a claim to which no reference is made in the body of 
the specification, or if a claim is not limited by its terms to what the patentee 
has stated in the body of the specification to be the embodiment of the 
invention, then the claim is objectionable for lack of fair basis. 

I was asked to review the Genentech application, the prosecution history, related 
documents published by Genentech' scientists and others, and the state of the 
common general knowledge at the time of filing, with the preceding guidelines in 
mind, and provide a scientific analysis relevant to the question of whether or not 
claims in the Genentech application are fairly based on the specification. My analysis 
above relating to insufficiency of the claims is relevarit to this section, and is 
incorporated by reference. Additional particulars of my analysis follow. 



Analysis 

Upon careful consideration, I would conclude that at least claims 1-7, 9-15, and 28-38 
(as well as claims which depend therefrom) of the Genentech application are not 
fairly based on the matter described in the specification to the extent that these claims: 
(a) can be interpreted to encompass an infinite number of deletional, insertional, or 
substitutional variants for which there is no description in the specification; or (b) can 
be interpreted to read on other growth factors bearing some relationship to VEGF (or 
polynucleotides encoding them) that exist in nature and were discovered by others 
and that are not identified in the specification and owe nothing to the teaching of the 
alleged invention; or (c) purport to define a polypeptide having a particular biological 
activity with respect to particular amino acid subsequences that have not been shown 
to confer the activity and do not confer the stated activity. It would appear that these 
claims represent an attempt to capture all possible solutions to a goal of providing a 
Flt4 ligand, even though the claims are supported by a much more limited teachings. 

4.3.1 Claim 1 of the Genentech application recites, "Isolated biologically active 
human VEGF-related protein (VRP) containing at least 265 amino acids 
having the ability to bind and stimulate phosphorylation of a Flt4 receptor." 
Thus, claim 1 contains no limitation that is explicitly directed to a particular 
amino acid sequence, such as the VRP amino acid sequence taught in Figure 1 
of the Genentech application. At least dependent claims 2-5, 9-15, and 23-28 
contain no further limitation specifically directed to a particular sequence. 

4.3.2 The Genentech application purports to include deletional, insertional, and 
substitutional variants within the definition of "human VRP." (See analysis in 
paragraph 2.2.1,1, repeated here by reference.) To the extent that Genentech 
asserts that variants not found in humans are within the definition of "human 
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VRP,"^ the claim encompasses a potentially infinite number of deletional, 
insertionaK or substitutional variants, none of which are described in the 
specification. 

4.3.3 At least two naturally-occurring classes of proteins have been described in the 
literature which bring to light the discrepancy between the scope of what the 
Genentech application has claimed, and the scope of what the application 
actually discloses: non-human forms of VEGF-C, and human polypeptides 
encoded by genes other than the VRP gene. 

4.3.3. 1 For example, Document D16, International Patent Application 

No. PCT/US98/01973, filed on 2 February 1998 by Ludwig 
histitute for Cancer Research et al. (WO 98/33917), discloses 
sequences of murine and quail proteins (identified as "VEGF- 
C") that have significant sequence similarity to the VRP 
sequence in Figure 1 of the opposed patent. (See Document 
D16 at Figures 5 & 10, for example.) At least the murine 
VEGF-C was shown to be a potent inducer of Flt4 (VEGFR-3) 
phosphorylation. (See Document D16, Example 26.) These 
proteins could be characterized as variants of the VRP 
sequence taught in Figure 1 of the Genentech patent 
application, in which a number of the VRP amino acids have 
been added, deleted, or replaced by other amino acids. 
However, these sequences owe nothing to the teachings of the 



As set forth in paragraphs 5.4-5.4.3 relating to clarity, repeated here by 
eference, it is not clear whether the claims could be asserted to encompass non-human VRPs 
that were discovered by others and owe nothing to the specification of the Genentech 
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Genentech patent application. These sequences were 
discovered by other scientists working independently.^ 

4.3.3.2 Subsequent to the filing of the Genentech application, 

researchers who are not the inventors of the Genentech 
application have discovered at least one other human growth 
factor ("VEGF-D") that binds and stimulates phosphorylation 
of Flt4 receptor. (See discussion of VEGF-D at paragraphs 
3.5.4-3.5.6, above, repeated here by reference.) VEGF-D has a 
different amino acid sequence from VRP and is encoded by a 
different human gene than the gene which encoded VRP taught 
in Figure 1 of the Genentech application. Although VEGF-D 
owes nothing to the specification of the Genentech application, 
Genentech might assert that the VEGF-D protein and cDNA 
satisfy claim 1 and dependent claims on the basis that VEGF-D 
matches the sequence of Figure I of the Genentech application, 
except for insertional, substitutional, and deletional variations, 
all of which are purportedly within the scope of the 
application's definition of "human VRP." 

4.3.4 A third example is provided by the fact that the claims supposedly include 
VRP protems (and polynucleotides) as large as 450 amino acids (codons) in 
length. As I explain in detail in paragraphs 3.2-3.2.2, repeated here by 
reference, the Genentech application teaches only a single VRP sequence that 
is only 419 amino acids in length. The idea of VRP as large as 450 amino 
acids is apparently nothing more than an unsolved goal. 



The analysis in this paragraph is inapplicable if claim 1 is interpreted to cover 
only those polypeptides which are naturally expressed in human beings (due to the word 

liumaiv' in claim 1). 
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4.3.5 The discrepancy between claim scope and supporting scientific disclosure is 
further exemplified by analysis of the biology behind Flt4 receptor binding 
and stimulation. Claims 6-7, 9-14, 19, and 23-28, at least, supposedly define a 
genus of biologically active VRP proteins (or polynucleotides encoding the 
biologically active VRP, vectors, or host cells) with reference to particular 
amino acid subsequences (e.g.. Figure 1, residues 1-29 or M 37 or -20 to 29 or 
-20 to 137) that are insufficient to confer the specified biological activity of 
VRP (namely, the ability to bind and stimulate phosphorylation of a FIt4 
receptor). I provided an annotated analysis of the residues required for Flt4 
binding in paragraphs 3.6-3.6.5, above, which I repeat here by reference. 

4.4 Another discrepancy between the scope of the claims and the teachings of the 

Genentech patent application is evident with respect to certain claims that pertain to 
receptor inhibition using biologically active VRP. In particular, claims 12 and 13 are 
directed to a method of using a biologically active VRP protein (as defined in earlier 
claims) to treat a dysfunctional state characterised by lack of inhibition of a VRP 
receptor. Treatment of a dysfunctional state characterised by lack of inhibition of a 
VRP receptor would require a therapeutic that inhibits the VRP receptor. However, 
the Genentech application provides no description of how to use biologically active 
VRP to inhibit VRP receptors. According to the application's stated definition for 
biological activity (page 5, last paragraph), VRP would be expected to aggravate a 
dysfunctional state characterized by lack of inhibition of a VRP receptor, because the 
VRP would further stimulate the receptor, rather than inhibit it. 



4.5 



A similar logic applies to claim 22, which is directed (in part) to a method of using a 
VRP antagonist to treat a dysfunctional state characterised by excessive inhibition of 
a receptor for VRP. The treatment of a dysfunctional state characterised by excessive 
inhibition of a VRP receptor would presumably require a therapeutic that activates the 
receptor, and it is unclear how a VRP antagonist would activate a VRP receptor and 
alleviate a dysfunctional state characterised by excessive inhibition of a VRP 
receptor. Since biologically active VRP stimulates VRP receptors (by definition), a 
VRP antagonist would prevent receptor activation, and thereby aggravate a 



dysfunctional state characterized by excessive inhibition (i.e., insufficient activation) 
of the receptor. 



Another discrepancy exists between the scope of claim 22 and its underlying support. 
Claim 22 is directed (in part) to a method of treating "Karposi's [sic] sarcoma." 
However, there is no scientific or medical reasoning or evidence provided in the 
Genentech application for believing that the alleged method of treatment would be 
beneficial for Kaposi's sarcoma. 

Another discrepancy exists between the scope of "use" and "method" claims 12-13, 
20, and 22, and the underlying support therefor. As explained in paragraphs 3.3- 
3.3.7.4, repeated here by reference, the Genentech application attempts to claim use of 
VRP or VRP inhibitors to treat a number of angiogenesis-related disorders, but 
teaches that VRP does not interact with known blood vessel receptors and instead 
interacts with the Flt4 receptor whose expression is taught to become restricted to 
lymphatic endothelia. There is a discrepancy between the biological activity taught 
for VRP and the dysfunctional states that the application indicates can be treated. 

Another discrepancy between the scope of the claims and the teachings in the patent 
application is evident from Section 2 of this declaration, in which I describe why 
many claims are not novel over the prior art. An application that attempts to claim an 
invention that is not novel is attempting to claim more than the inventors truly 
provided to the public. 



Lack of Clarity in the Claims 

Introduction 

I understand from my involvemem in these proceedings that Australian patent law 
includes a "clarity" requiremem. I understand that the claims of a patent are the 
portion that define the invention for which a patentee receives a monopoly, and the 
clarity requirement is a statutory obligation to state the invention clearly and distinctly 
in the claims. As part of my analysis of the Genentech application, 1 was asked to 
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evaluate whether the claims were clear to a skilled reader. I was told that certain 
guiding principles are relevant to any clarity analysis, including the following: 

5.1.1 that any evaluation of clarity requires reading the claims in the context of the 
specification as a whole. For example, the specification may define claim 
tenninology directly or aid in understanding claim terminology. My 
observations below were made while being mindful of the teachings and 
definitions provided in the specification of the Genentech application. 

5. 1 .2 that another aspect of clarity focuses on intemal consistency, i.e., whether the 
invention defined in the claims is the same invention as that described in the 
specification. For example, features emphasized in the description, especially 
those described as critical or essential, should be included in each claim. 

hi my study of the Genentech application and its claims, I made several observations 

relevant to the issue of clarity, which I set forth below. 

Analysis of the clarity of the claims of the Genentech application. 

Claims 1 -4, 9-17, 19-20, and 23-28, at least, lack clarity in that they recite a VEGF 
related protein (VRP) containing at least up to about 450 amino acids, but the 
application does not describe any VRP sequence longer than 419 amino acids. 

5.3,1 I select this group of claims because dependent claims 2-4 explicitly recite 
VRP size ranges up to 450 amino acids. Independent claim 1 is apparently 
intended to be at least as broad as dependent claims 2-4, indicating that claim 
1 also is supposed to encompass VRP of at least 450 amino acids. Claims 9- 
1 7, 19-20, and 23-28 depend from claims 1-4 without further restricting the 
length of VRP, indicating that they, too, are intended to encompass up to 450 
amino acids.. 
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5 3^ The longest VRP sequences taught in the Genentech application are 4 1 9 

amino acids (see, e.g.. Figure 1). Thus, the structure of any VRP larger that 
419 amino acids is unclear from the Genentech application. 



Claims 1-28 lack clarity insofar as the metes and bounds of "human VEGF Related 
Protein" or "human VRP" are unclear. 

5 4 1 The patent application purports to include deletional, insertional, and 

substitutional variants wUhin the definition of "hurt^an VRP." (See Genentech 
application at page 5, lines 12-25.) It is unclear from the application whether 
the applicants intend the genus "human VRP" to encompass only the Figure 1 
sequence and variants thereof that occur in human beings (i.e., allelic 
variants), or whether they intend the genus to cover the human sequence as 
shown in Figure 1 as well as any biologically active variant whatsoever (e.g., 
human alleUc variants, non-human, naturally occurring VRP's, and synthetic 
molecules) whose sequence matches the Figure I imperfectly due to deletions, 
insertions, and/or substitutions. 

5 4 ^ To the extent that the patem applicant would assert that variants not found in 
humans are wUhin the definition of "human VRP." the claim encompasses a 
potentially infinite number of deletional, insertional, or substitutional variants, 
none of which are described in the specification. 



5.4.3 



Even if the definition of "VRP" is restricted to human proteins, there are no 
apparent restrictions on the number of deletional, insertional, and 
substitutional variants within the definition of human VRP. Thus, it is unclear 
whether "VRP" is intended to read on completely different human proteins, 
such as VEGF-D, that bind and stimulate phosphorylation of Flt4 but are 
structurally distinct from the VRP disclosed in the patent applicafion, e.g., in 
terms of length, amino acid sequence, and human gene of origin. (See my 
analysis at paragraphs 3.5.4-3.5.6, which I repeat here by reference.) 
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Claims 1-28 lack clarity insofar as the structure of a VRP cDNA and protein are 
unclear. 



5.5. 1 The claims pertain to VRP protein, polynucleotides, uses thereof, and the like. 
The chemical structure of the VRP protein and a cDNA (polynucleotide) 
encoding it are taught in Figure I . 

5.5.2 Figure 1 contains an ambiguity in that the codon "TAT" at codon position 94 
of the cDNA encodes the amino acid tyrosine (Y). However, Figure 1 teaches 
that position 94 of the encoded VRP protein is a threonine (T). Thus, the 
chemical structure of the VRP cDNA, or VRP protein, or both, is unclear. 

Claims 12-13, at least, lack clarity in that they seem to state that VRP has two 
diametrically opposed activities. 

5.6. 1 Claim 12 recites the use of a biologically active VRP protein according to 
Claims 1-8 for treating a dysfunctional state characterized by either lack of 
activation or lack of inhibition of a receptor for VRP. 

5.6.2 It is unclear how biologically active VRP can be an effective medicament to 
treat both lack of activation and lack of inhibition of a VRP receptor, because 
activation and inhibition are opposite effects. 

Claims 20 and 22 lack clarity in that they seem to state that VRP antibodies and VRP 
antagonists each have two, diametrically opposite therapeutic effects. 

^■1. 1 Claim 20 recites use of an antibody which binds biologically active VRP to 
treat a dysfunctional state characterized by either excessive activation or 
inhibition of a VRP receptor. Similarly, claim 22 recites a method for treating 
a dysfunctional state characterized by either excessive activation or inhibition 
of a VRP receptor with a VRP antagonist. (The application identifies VRP 
antibodies as VRP antagonists). 



- 40 - 

5.7.2 It is unclear how any VRP antagonist (or a VRP antibody in particular) can be 
an effective medicament to treat both excessive activation and excessive 
inhibition of a VRP receptor, because activation and inhibition are opposite 
effects. 

Claims 1-28 lack clarity in that they purport to define an invention relating to human 
VRP but also appear to attempt to encompass an infinite set of variants, including 
VRP from non-human animals, that owe nothing to the teachings of tlie application. 

5.8.1 Claim 1 , the sole independent claim, recites "isolated biologically active 
human VEGF-related protein (VRP) containing at least 265 amino acids 
having the ability to bind and stimulate phosphorylation of a Flt4 receptor." 
All other claims depend from claim 1. 



5.8.2 The specification teaches essentially one VRP protein and cDNA sequence of 
human origin (Figure 1). 

5.8.3 However, the specification states that "human VRP" is defined as "a 
polypeptide sequence containing at least resides -20 to 399, inclusive, or 
residues +1 to 399, inclusive, of the amino acid sequence shown in Figure 
l...as well as biologically active deletional. insertional, or substitutional 

variants of the above sequences having at least 265 amino acids 

(Specification at page 5, lines 12-25). 

5.8.4 It is unclear from the specification whether the deletional, insertional, or 
substitutional variants must exist in nature in a living human in order for the 
variants to constitute ''human VRP" as recited in the claims. If there is no 
such requirement, then it is unclear whether or not sequences which are 
derived from non-human animals and which contain some amino acids that are 
identical to Figure 1 and others that are deletional, insertional, or substitutional 
variation are considered "human VRP" (even though they are from non- 
humans). Likewise, it is unclear whether or not deletional, insertional, or 
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substitutional variations selected by scientists, which do not exist in any 
human or animal, are considered "human VRP" within the scope of the claim. 

Claims 1-28 are unclear in their recitation of "biologically active" as a modifying 
term for VEGF-related protein. 

5 9 1 The Genentech application states, "'Biologically active' for the purposes 

herein means having the ability to bind to, and stimulate the phosphorylation 
of the Flt4 receptor." (See page 5, lines 26-27.) Even with this explicit 
definition, there is some ambiguity, because the next two sentences m tlie 
application seem to contemplate stimulation/activation qi inhibition of the 
receptor and receptor-medicated activities. (See page 5, lines 27-30.) 
Activation and inhibition are generally considered to be opposites. It is 
unclear whether the applicants intended this continued discussion to be part of 
the definition of "biologically active." 

5 9 2 Unlike other claims directed to "biologically active VEGF-related protein" 
(e g., claims 7 and 8) claim 1 explicitly recites "biologically active and also 
recites "having the ability to bind and stimulate phosphorylation of a Flt4 
receptor." It is unclear whether claim 1 is intentionally redundant in its 
recitations of "biologically active" and "ability to bind and stimulate 
phosphorylation of Flt4" or whether the applicams imend the term 
"biologically active" in claim 1 to have a differem, non-redundant meamng. 

5 9 3 Similarly, claim 16 is unclear in its recitation of "a biological activity of the 

protein [of any one of claims 1-8]." By virtue of the indefinite article "a," it is 
unclear if the applicant intends only the defined biological activity (Flt4 
binding and phophorylation), or whether some other, undefined activity also 
would satisfy this limitation. 

0 Claim 1 1 is unclear in its recitation of "a cell growth factor other than said protein." 
The metes and bounds of this term are unclear. The term is potentially broad enough 
to include oxygen, water, carbohydrates, salts, temperature, and other basic 
- constituents of cell growth. Also, there exist factors that stimulate the growth of some 
cell types and inhibit the growth of other cell types, and it is unclear whether or not 
such factors would constitute "a cell growth factor other than said protein." If "cell 
growth factor other than said protein" is intended to refer to cell growth factors that 
are specific to cells that express VRP receptors, then it is unclear what, if any, growth 
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veterinary students. At Flinders University from 1978-1982 I was heavily involved in running 
first year biology practical classes, as well as demonstrating anatomy and histology to medical 
students. 
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Chairman, Monash Medical Centre Animal Experimentation Ethics 
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Member. Flinders Medical Centre Audio Visual Advisory Committee 

President, Flinders University Sports Association 

President, Flinders University Underwater Club 

National Testing Officer, Cave Diving Association of Australia 



PEER REVIEW AND SCIENTIFIC DISCIPLINE INVOLVEMENT 



Refereeing For International Journals And Granting Bodies 

I am on the editorial board of the new international journal, Angiogenesis. and have served on 
the Editorial Board for the Chinese Journal of Physiology. I have acted as an ad hoc referee 
for a number of scientific journals, including: Journal of Reproduction and Fertility, Biology 
of Reproduction, Fertility and Sterility, Human Reproduction, Human Reproduction Update, 
Molecular Human Reproduction, Reproduction Fertility and Development, Journal of 
Endocrinology and International Journal of Cancer. 

I referee grant applications for numerous agencies including National Health and Medical 
ResearcirCouncil, Australian Research Council, various Australian Anti Cancer agencies, the 
Wellcome Foundation, the Health Research Council of New Zealand and the Biotechnology 
and Biological Sciences Research Council. In February 1999 I was a scientific grant referee 
for Indonesian Ministry of Education and Culture, Directorate General of Higher Education 

Society Memberships 

Australian Society for Reproductive Biology 
Australian Society for Medical Research 
Australian Fertility Society (Foundation member) 

Australian & New Zealand Microcirculation Society (Foundation member and President 1997- 
1998) 

American Society for Reproductive Medicine (Formerly The American Fertility Society) 
Society for the Study of Reproduction (USA) 

Scientific Committee Memberships And Society Offices Held 

1998 - 1999 Chairman, Organising committee for WHO/NIH symposium on 

contraceptives and endometrial bleeding to be held at Monash Medical 
Centre May 4-5, 1999 

1 998 - 1 999 Chairman, Organising Committee for Institute of Reproduction and 

Development annual symposium. " Angiogenesis in Reproductive 
Tissues" to be held at Monash Medical Centre May 7-8, 1 999. 

1997 - 1998 President, Australia and New Zealand Microcirculation Society 

1996 - 1997 Chairman of organising committee for 1997 Australian and New 

Zealand Microcirculation Society Conference in Melbourne, January 
30 - February 1, 1997. 

1994 Member of organising committee, Carl Wood Festschrift, 

"Reproductive medicine beyond 2000". 

1 994 Convenor, Scientific Program Organising Committee, Australian 

Society for Medical Research 33rd National Scientific Conference, 
Melbourne, 27-30 November 1994 



1992 



Convenor, Victorian ASMR Medical Research Week. 



1 991 Lecture program organiser, Victorian ASMR Medical Research Week. 

1 990-1 991 Organising committee and session chairman, Australian and New 

Zealand Microcirculation Society 1991 Scientific Meeting. 

1 989 Organiser and Chairman, Fertility Society of Australia Embryology 

Symposium 

1 985 Organizing Committee, 4th World Congress on IVF, Melbourne, 

Australia 

10. RESEARCH GRANT SUPPORT 

I continue to run a group of between 10 and 15 staff and students with 80% of funding being 
obtained from peer review national and international sources. Over the 5 years, 1994-1998 I 
attracted approximately $1.6 million in outside research funds, and my research group 
published 46 peer review publications, 14 chapters or invited reviews, and 53 conference 
abstracts. 

Research Grants And Funding To Dr. P.A.W. Rogers 

1985 Special research grant, Monash University. The role of the 

uterine microvasculature in early implantation $7,500 

1985 Special grant from Serono and Commonwealth Serum Laboratories 

towards the establishment of a departmental histology laboratory $28,000 

1 985 Special grant of equipment towards the development of a high 

purity water system for IVF application from Millipore Australia $20,000 

1 985 Special grant from Organon towards a technical assistant's salary $10,000 

1 985 Donation from IVF patient towards microscope equipment for 

histology laboratory $6,000 . 

1986-1988 NH&MRC. In vivo and ultrastructural studies on implantation 

and uterine receptivity $ 1 1 6,285 

1986 William Buckland Foundation. Histological investigation of the 

anterior eye chamber embryo implantation model $3,060 

1986 Special Research Grant, Monash University. Ultrastructural studies 

of human endometrium relating to uterine receptivity for implantation $5,000 

1987 NH&MRC. Application for an electron microscope 

for studies in reproduction. Chief Investigator: Dr. A. Trounson, 

Senior Investigators: Drs. P. Rogers, A, Walker, H. Sathananthan $87,000 



1 987 Clive and Vera Ramaciotti Foundation. Shared equipment 

for measuring red blood cell velocity from videotape records of 

intravital blood flow in the micro-circulation. (Other Chief 

Investigators: Prof. B. Gannon, Prof. P. O'Brien) $10,000 

1987 William Cook Australia Pty. Ltd. Technical salary support $5,000 

1 987 R. A. Hallenstein Charitable Trust. The role of uterine factors in 

human infertility $ 1 ,000 

1 988 Brocklioff Foundation. Ultrastructural studies on human post- 
menopausal endometrium following steroid replacement therapy $26,144 

1 988 R.A. Hallenstein Charitable Trust $3,000 

1 989- 1 99 1 NH&MRC. Molecular changes in the plasma membrane of 

human uterine epithelial cells $90,150 

1 989 CONRAD. Isolation and culture of human endometrial 

endothelial cells $18,797 

1 989 R. A. Hallenstein Charitable Trust $3,000 

1 989 Monash Research Fund. Endometrial response to different 
postmenopausal hormone replacement therapies $2,550 

1 990 Monash Medical Centre. Endometrial microvascular response 

to oestrogen $3,000 

1990 Sunshine Foundation. Endometrial microvascular response 

to oestrogen $5,000 

1990 Peipetual Executors and Trustees. Endometrial microvascular- 

response to oestrogen $5,000 

1 990 Helen Schutt Foundation. Endometrial vascular response to oestrogen $5,000 

1 990 Infertility Medical Centre. Correlation of endometrial histology, 

morphometry and ultrasound appearance with superovulation 
protocol for IVF $12,000 

1 990- 1 993 World Health Organisation. The aetiology of increased endometrial 

bleeding in Norplant users; the role of local factors $300,000 



1 990 Buckland Foundation. Endometrial vascular response to oestrogen $5,000 



1990 R. A. Hallenstein Charitable Trust. Endometrial vascular response 

to oestrogen $3,000 

1 990 Collier Charitable Fund. Equipment grant to purchase a 
niicrohysteroscope for O&G Dept $2,500 

1 99 1 - 1 993 NH&MRC. A study of endometrial microvascular function 

during embryo implantation $2 1 9,663 

1 99 1 - 1 993 NH&MRC. The role of local endometrial factors in 

perimenopausal uterine bleeding $ 1 90,93 7 

1991 Helen M. Schutt Trust. Equipment grant to purchase a 

niicrohysteroscope for O&G Dept $3,000 

1 99 1 WiUiam Angliss Charitable Fund. Equipment grant to 

purchase a microhysteroscope for O&G Dept $2,000 

1 992 Collier Charitable Fund. Purchase of 2 chemotaxis chambers $2,250 

1 992 Sunshine Foundation, Equipment grant to purchase a set of 

objective lenses for a new microscope $4,828 

1993-1997 NH&MRC, Local regulation of endometrial angiogenesis 

(Senior Research Fellowship) $2 1 1 ,745 

1 993- 1 995 NH&MRC. Local mechanisms influencing endometrial 

function in menoniiagia $ 1 89,753 

1 993 Collier Charitable Trust. Purchase of image scanner $2,750 
1 993 ANZ Trustees. Purchase of Zeiss microscope $ 1 0,000 

1 993 ANZ Trustees. Menstrual. disorders. Impact on wbmens heahh ' $\ 0,000 

1 994- 1 996 Worid Health Organisation. Local control of the endometrial 

vasculature in women receiving long-term progestogen contraception $254,000 

I 994- 1 995 Anti-Cancer Council of Victoria. Role of vascular endothelial 

growthfactor in ovarian tumour angiogenesis $64,000 

1 994- 1 995 Slezak Trust (Through The Jean Hailes Menopause Foundation). 

Control of vascular growth in ovarian cancer $ 1 02,000 

1 994 The Arthur Wilson Memorial Scholarship in Obstetrics & 
Gynaecology. Spiral arteriole development in menorrhagia 

(Awarded to Dr Jacoba Kooy, postdoc in group) $20,000 



1 994 British Council Travel Grant. Travel funds for UK sabbatical $2,299 

1 994 Wellcome-Ramaciotti Research Travel Grant. $ 1 ,500 

1 994 William Buckland. The mechanism of action of Danazol in the 

regression of human endometrium and microvascular density. 

(Awarded to Dr. Tseng Lau, postdoc in group). $ 1 2,750 

1995- 1997 NH&MRC. Uterine microvascular-embryo interactions during 

implantation in the rat $ 1 63 ,8 1 8 

1 996- 1998 The Jean Hailes Menopause Foundation. Research support grant. $1 5,000 

1997 The Royal Australian College of Obstetrics & Gynaecologists. 

Arthur Wilson Memorial Scholarship in Obstetrics & Gynaecology. $20,000 

1996-2000 NH&MRC. Endometrial angiogenesis 

(Principal Research Fellowship Grant) $958,883 

1 998-2000 World Health Organisation. Investigation of local mechanisms 

associated with progestin induced endometrial bleeding $252,392 

1 998 Appel Family Bequest. Factors influencing fibroid growth and 
Development. $12,500 

1998 Contract Research with Kryocor Pty Ltd. Funds to establish 

endothelial Cell laboratory $42,000 

2000-2004 NH&MRC. Endometrial angiogenesis. Principal Research 

Fellowship grant. $1,1 75,000 



11. BRIEF OUTLINE OF PREVIOUS, CURRENT AND PROPOSED RESEARCH 
EXPERIENCE 
1977-1979 • • 

Work as Research Assistant in laboratory of Dr B Gannon, Dept. Human Morphology, 
Flinders University. Projects included histology, uUrastructure, morphometry and vascular 
corrosion casting studies on the microvasculature of the mammalian small intestine, lungfish 
gills and tuna gills. 

1980-1983 

PhD studies on rat uterine microvasculeir structure and function. Techniques included 
uUrastructure, vascular corrosion casting, morphometry and in vivo microscopy. 



1983-1985 



Postdoctoral appointment with Monash IVF. During this period I gamed expertise in all 
^ p c s of huZ. IVF, including embryology, andrology, endocrinology, ovulation induction 
nnd c vopreservation. In addition, I obtained independent research funding for staff and 
equipment to establish my own basic endometrial/implantation research group. 

Scientlfi'cDirector, Monash IVF. Duties included overseeing and co-ordinating the scientific 
feseai^ proiects aisociated with the Monash IVF programme, rumiing the embryology 
^roratirmaintaining quality control and ensuring an adequate pregnancy rate recruiting, 
t atit staff (the IVF programme employed 6 e-bryologists at 

hTs time) preparing and participating in public information seminars and debates, and 
n^na^'^ub^^^^^^^^ fo^ government committees reviewing the legislation controlling and 
rf"foT VF in AuJralia. During this penod I also ran my own basic research group 
Idy^S endometrial function and implantation, and in 1986 obtamed project fundmg from 
NH&MRC for studies on embryo implantation. 



Mfnr mary activities during this period were obtaining funding for, and running, a number of 
r. ir e eTh projects relatLg to menstruation, the pathology of abnon^al uterine bleeding, 
embryo implantation, endometrial structure and function and the endometrial 
\Tc o^ZLiure. Specific research projects included; work on endometrial microvascular 
~ n women using long-term progestin contraceptive implants, ^-^ors that cau^^^^^^^ 
increased endometrial bleeding in peri-menopausal women, and the response of the rodent 
endometrial microvasculature to the implanting embryo. 



N4aior research interests included endometrial physiology, microvascular function, 
.,v io .enesis and embryo implantation as well as a number of relevant gynaecological 

i^oXs . Ic^ing menorrhagia, endometriosis, per.-menopausal problems and contraceptive 
Induced break-through bleeding. Developed considerable expertise m immunohistochemistry 

methodology. 

MTrestaJrh "tlests continued to develop within the broad field of reproductive biology and 
angiogenesis.- Specific interests include understanding of the mechamsms and -gula^on of ^ 
physiologicaUngiogenesis in reproductive tissues during the menstrual cycle, and alterations 
. fn the angiogenic process that occur in tumour tissues. A number of collaborations with 
clinical i;vestigators within and associated with the Department of Obstetrics and 
cl vnaeclgy include work on topics such as leiomyoma, interstitial cystitis endome nosis, 
menorrhacra and pre-eclampsia. More recently I have established an endothelial cell 
lab'alory in conjunction with an industry partner witl. various projects investigating macro 
and micro vascular endothelial cell biology. 

I'will continue to develop the expertise within my group and the Obstetrics & Gyna^^^^^^^^^^^ 
Department to pursue basic studies in areas such as angiogenesis. endothelial 
microvascular function. More clinically oriented studies will continue into diseases such as 



reproductive cancers, menorrhagia, endometriosis, leiomyoma, interstitial cystitis, and pre- 
eclampsia. We have developed significant expertise in techniques such as 
immunohistochemistry, image analysis and tissue culture (including isolation and culture of 
microvascular endothelial cells, and a range of primary cell separation and culture techniques). 
Another major strength is our ability to liaise with a large number of clinical staff both in 
Melbourne and overseas. This gives us rapid access to large collections of well characterised 
clinical material for our research studies. We also have capabilities in a range of other 
methodologies, including in situ hybridisation, PGR, Northerns, RPA and various biochemical 
techniques. The development and increasing contribution of Dr Caroline Gargett as a postdoc 
within the group is seen as a significant plus for the future. Similarly, the recent addition of Dr 
Euan Wallace as a specialist obstetrician and researcher to the Department has opened up 
major new opportunities for collaboration. At the present time tliese are being pursued in the 
form of a major research proposal on pre-eclampsia. 



RF.FEREED PUBLICATIONS 



GANNON BJ, ROGERS PAW, O^BRIEN PE (1980). Two capillary plexuses in human 
intestinal villi. Micron 1 1:447-448. 

GANNON BJ, GORE RW, ROGERS PAW (1981). Is there an anatomical basis for a 
vascular counter current mechanism in rabbit and human intestinal villi? Biomed Res 2 
suppl. 235-241. 

SMITH MJ, ROGERS PAW (1981). Skulls of Bettongio lesueur (Mammalia: 
Macropodidae) from a cave in the Flinders Ranges, South Australia. Trans Roy Soc Sth 
Aust 105:217. 

k ROGERS PAW, GANNON B J (1981). The vascular and microvascular anatomy of rat 
uterus during the oestrous cycle. Aust J Exp Biol Med Sci 59:667-679. 

5. ROGERS PAW, MURPHY CR, GANNON BJ (1982). Changes in the spatial organization 
of the uterine vasculature during implantation in the rat. J Reprod Pert 65:21 1-214. 

6. ROGERS PAW, MURPHY CR, GANNON BJ (1982). Absence of capillaries in the 
endometrium surrounding the implanting rat blastocyst. Micron 13:373-374. 

7. ROGERS PAW (1982). The vascular and microvascular anatomy of the gill of the 
southern rock lobster Jasus novaehoUandiae. Aust J Mar Freshw Res 33:1017-1028. 

8. ROGERS PAW, MURPHY CR, ROGERS AW, GANNON BJ (1983). Capillary patency 
and permeability in the endometrium surrounding the implanting rat blastocyst. Int J 
Microcirc : Clin Exp 2:241-249. 

9. ROGERS PAW, GANNON BJ (1983). The microvascular cast as a 3-dimensional tissue 
skeleton. Visualization of rapid morphological changes in tissues of the rat uterus. J 
Microsc 131:241-247. 

10. ROGERS PAW, MURPHY CR, SQUIRES KR, MacLENNAN AH (1983). The effects of 
relaxin on the rhtra-uterine distribution and antimesometrial positi<)ning and orientation of 
rat blastocysts before implantation. J Reprod Pert 68:341-435. 

1 1 . ROGERS PAW (1983). Rat uterine microvasculature during the oestrous cycle and early 
pregnancy. Ph.D. Thesis. Flinders University of South Australia, Bedford Park, South 
Australia. 

12. GANNON BJ, BROWNING J, O'BRIEN P, ROGERS, PAW (1984). Mucosal 
microvascular architecture of the fundus and body of human stomach. Gastroenterology 
86:866-875. 



13. ROGERS PAW (1984). In vitro fertilization : a review. Aust J Med Lab Sci 5:5-13. 



1 4. ROGERS PAW, TROUNSON AO (1 984). In vitro fertilization: current state of the art. 
International Medicine 4:2-5. 

1 5. WOOD C, DOWNING B, TROUNSON A, ROGERS P (1984). Clinical implications of 
de\ elopments associated with the technique of in vitro fertilization. Brit Med J 289:978- 
980. 

1 6. TROUNSON A, ROGERS PAW, LUTJEN PJ, SATHANANTHAN H, HOPPEN H-O, 
YATES C, DE KRETSER D, LEETON J, HEALY D, WOOD C (1985). Human in vitro 
fertilization and embryo transfer. Acta Obstet Gynaec Jpn 37: 1 23 1 - 1 240. 

1 7. ROGERS PAW, MILNE BJ, TROUNSON AO (1986). A model to show uterine 

receptivity and embryo viability following ovarian stimulation for in vitro fertilization. J 
Vitro Pert Embryo Transfer 3:93-98. 

1 8. TROUNSON A, HOWLETT D, ROGERS P, HOPPEN H-O (1986). The effect of 
progesterone supplementation around the time of oocyte recovery in patients superovulated 
for in vitro fertilization. Fertil Steril 45:532-535. 

1 9. KOVACS GT, ROGERS P, LEETON J,'tROUNSON AO, WOOD C, BAKER HWG 
(1 986). In vitro fertilization and embryo transfer - prospects of pregnancy by life table 
analysis. Med J Aust 144:682-683. 

20. ROGERS P, MOLLOY D, HEALY D, McBAIN J, HOWLETT D, BOURNE H, 
THOMAS A, WOOD C, JOHNSTON I, TROUNSON A (1986). Cross-over trial of 
superovulation protocols from two major in vitro fertilization (IVF) centres. Fertil Steril 
46:424-431. 

21 . OKAMOTO S, HEALY DL, HOWLETT DT, ROGERS PAW, LEETON .IF, TROUNSON 
AO. WOOD EC (1986). An analysis of plasma estradiol concentrations during clomiphene 
citrate - human menopausal gonadotropin stimulation in an in vitro fertilization-embryo 
transfer program. J Clin Endocrinol Metab 63:736-740. 

22. KOVACS GT, SHEKLETON P; LEETON J, ROGERS P, WOOD C, BUTTERY B, 
RENOU P, DAVIDSON G (1987). Ectopic tubal pregnancy following in vitro fertilization 
and embryo transfer under ultrasonic control. J Vitro Fert Embryo Transfer 4: 124-126. 

23. LENZ S, LEETON .1, ROGERS P, TROUNSON A (1987). Transfundal transfer of 
embryos using ultrasound. J Vitro Fert Embryo Transfer 4:13-17. 

24. OKAMOTO SB, HEALY DL, MORROW LM, ROGERS PAW, TROUNSON AO, 
WOOD EC (1987). Predictive value of plasma human chorionic gonadotrophin-subunit (B- 
HCG) in diagnosing ectopic pregnancy- following in vitro fertilization and embryo transfer 
(IVF-ET). Brit Med J 294:667-670. 

25. CHAN CLK, CAMERON IT, FINDLAY JK, HEALY DL, LEETON JF, LUTJEN PJ, 
RENOU PM, ROGERS PA, TROUNSON AO, WOOD EC (1987). Oocyte donation and 



I VF for hypergonadotropic hypogonadism: clinical state of the art. Obstet Gynecol Survey 
42:350-362. 

MURPHY CR ROGERS PAW, LEETON J, HOSIE M, BEATON L, MACPHERSON A 
(1 987). Surface ultrastructure of uterine epithelial cells in women with premature ovarian 
failure following steroid hormone replacement. Acta Anat 130:348-350. 

KOLA I TROUNSON A, DAWSON G, ROGERS P (1987). Tripronuclear human 
oocytes:'altered cleavage patterns and subsequent karyotype analysis of embryos. Biol 
Reprod 37:395-401. 

LEETON J ROGERS P, CARO C, HEALY D, YATES C (1987). A controlled study 
between thi use of gamete intrafallopian transfer (GIFT) and in vitro "i^^^^" ^^^^^ 
embryo transfer in the management of idiopathic and male infertility. Pert Stenl 48:605- 

607. 

ROGERS PAW MACPHERSON AM, BEATON LA (1988). Embryo implantation in the 
anterior chamber of the eye : effects on uterine allografts and the microvasculature. Ann 
NYAcadSci 541:455-464 

ROGERS PAW, MACPHERSON AM, BEATON L (1988). Vascular response in a non- 
uterine site to implantation-stage embryos in the rat and guinea-pig:in vivo and 
ultrastructural studies. Cell Tissue Res 254:217-224. 

CAMERON IT, ROGERS PAW, SALAMONSEN LA, HEALY DL (1988). The endocrine 
requirements for implantation and early embryogenesis. J Reprod Fert 36:17-25. 

ROGERS PAW (1988) In vitro fertilization statistics. Med. J. Aust. 148:206. 

KOVACS GT KING C, ROGERS P, WOOD C, BAKER HWG, YATES C (1989). In 
vitro fertilization, a practical option after failed artificial insemination with donor semen. 
Reprod. Fertil. Dev. 1:383-386. 

ROGERS PAW, MURPHY CR, LEETON J, HOSIE M, BEATON L, MACPHERSON A 
(.1989). An ultrastructural study of human uterine epithelium from a patient with a 
confirmed pregnancy. Acta Anat 135:176-179. 

5 ROGERS PAW, MURPHY CR, CAMERON IK, LEETON J. HOSIE M, BEATON L, 
MACPHERSON A (1989). Uterine receptivity in women receiving steroid replacement 
therapy for premature ovarian failure: ultrastructural and endocrinological parameters. 
Human Reprod. 4:349-354. 

6. CAMERON IT, ROGERS PAW, CARO C, HARMAN J, HEALY DL, LEETON JF 
(1989). Oocyte Donation: a review. Brit J Obstet Gynaecol 96:893-899. 



37. LEETON J, ROGERS P, CAMERON I, CARO C, HEALY D. (1989). Pregnancy results 
following embryo transfer in women receiving low-dosage variable-length estrogen 
replacement therapy for premature ovarian failure. J. IVF and ET. 6:232-235. 

38. N4ACPHERSON AM, ROGERS PAW, BEATON LA (1989). Vascular response in a non- 
uterine site to implantation stage embryos following xenogeneic transfers between the rat, 
mouse and guinea-pig. Cell Tiss. Res. 258:417-423. 

39. CAMPO SM, ROGERS P, FINDLAY JK (1989). Sex hormone binding globulin in human 
follicular fluid and serum at the time of oocyte recovery. Reprod. Fertil. Dev. 1 :289-297. 

40. MURPHY CR, ROGERS PAW, KOVACS G, HAILES J, HOSIE M, BEATON L (1990). 
Post-Menopausal hormonal steroid therapy evaluated by scanning electron microscopy of 
the uterme epithelium. ActaAnat. 138:364-366, 

41. ROGERS PAW, MACPHERSON A. (1990) In vivo microscopy of the rat endometrial 
subepithelial capillary plexus during the oestrous cycle and following ovariectomy. J. 
Reprod. Pert. 90:137-145. 

42. ROGERS PAW, POLSON D, MURPHY CR, HOSIE M, SUSIL B, LEONI M. (1991) 
Correlation of endometrial histology, morphometry and ultrasound appearance following 
different stimulation protocols for IVF. Fertil. SteriL 55:583-587. 

43. LEETON J, ROGERS P, KING C, HEALY D. (1991) A comparison of pregnancy rates for 
1 3 1 donor egg transfers using either a sequential or fixed regime of steroid replacement 
therapy. Hum. Reprod. 6:299-301. 

44. HOSIE MJ, MURPHY CR, ROGERS PAW, DWARTE DM. (1991) Morphometric 
comparison of uterine glandular epithelium in the early secretory phase from patients 
treated with different superovulatory drugs on an IVF programme. Acta Anat. 142:174-178. 

45. SALAMONSEN LA, BUTT AR, MACPHERSON AM, ROGERS PAW, FINDLAY JK. 
(1992) Immunolocalization of the vasoconstrictor endothelin in human endometrium during 
the menstrual cycle and in umbilical cord at birth. Am. J. Obstet. Gynecol. 167: 163-167. 

46. ROGERS PAW, MURPHY CR, LEETON J, HOSIE M, BEATON L. (1992) Turner's 
syndrome patients lack tight junctions between uterine epithelial cells. Hum. Reprod. 
7:883-885. 

47. ROGERS PAW, MACPHERSON A, BEATON L (1992) Reduction in endometrial 
neutrophils in proximity to implanting rat blastocysts. J, Reprod. Pert. 96:283-288. 

48. ROGERS PAW (1992) The early endornetrial microvascular response during implantation 
in the rat. Reprod. Fertil. Dev. 4:261-264. 

49. ROGERS PAW, MURPHY CR ( 1 992) Morphometric and freeze fracture studies of human 
endometrium during the peri-implantation period. Reprod. Fertil. Dev. 4:265-269. 



so MURPHY CR. ROGERS PAW, LEETON J, HOSIE M, BEATON L ( 1 992) Tight 
junctions of human uterine epithelial cells change during the menstrual cycle: A 
morphometric study. Acta Anat. 144:36-38. 

5 1 ROGERS PAW. ABBERTON KM, SUSIL B (1 992) Endothelial cell migratory signal 

production by human endometrium during the menstrual cycle. Hum. Reprod. 7: 1 06 1 - 1 066. 

52. SUBAKIR SB, ABBERTON KM, ROGERS PAW (1 992) Endometria^l angiogenic 
response in patients with menorrhagia. Med. J. Univ. Indonesia 1 :71-73. 

53. TAWIA SA, ROGERS PAW (1992) In vivo microscopy of the subepithelial capillary^ 
plexus of the endometrium of rats during embryo implantation. J. Reprod. Pert. 96:673- 
680. 

54. POLSON DW, KRAPEZ JA, LEETON JF, ROGERS PA (1 992) Randomized controlled 
study to assess the benefits of vaginal progesterone in an IVF/GIFT programme. Eur. J. 
Obstet. Gynaecol . 46 : 3 5-3 8 . 

55. AU CL. ROGERS PAW (1993) Immunohistochemical staining of von Willebrand factor in 
human endometrium during normal menstrual cycle. Hum. Reprod. 8:17-23. 

56 TAWIA S A, BEATON LA, ROGERS PAW (1 993) Immunolocalization of the cellular 
adhesion molecules, intercellular adhesion molecule-1 (ICAM-1) and platelet endothelial 
cell adhesion molecule (PEC AM), inhuman endometrium throughout the menstrual cycle. 
Hum. Reprod. 8:175-181. 

57. ROGERS PAW. (1993) Uterine receptivity. Reprod. Fertil. Dev. 4:645-652. 

58. ROGERS PAW, AU CL, AFFANDI B (1 993) Endometrial microvascular density during 
the normal menstrual cycle and following exposure to long-term levonorgestrel. Hum. 
Reprod. 8:1396-1404. 

59. CRITCHLEY HOD, BAILEY DA, AU CL, AFFANDI B, ROGERS PAW (1993) 
Immunohistochemical sex steroid receptor distribution in endometrium from long-term 
subdermal levonorgestrel users and during the normal menstrual cycle. Hum. Reprod. 
8:1632-1639. 

60. WONODIREKSO S, AU CL, HADISAPUTRA W, AFFANDI B, ROGERS PAW (1993) 
Cytokeratins 8. 18 and 19 in endometrial epithelial cells during the normal menstrual cycle 
and in women receiving Norplant. Contraception 48:481-493. 

6 1 . MCCLURE N, MACPHERSON AM, ABBERTON K, HEALY DL, ROGERS PAW 

( 1 993) Human follicular fluid maturity and endothelial cell mitogenesis. Hum. Reprod. 
10:1564-1569. 



62. WOOD C, ROGERS PAW. (1993) Pregnancy after planned partial endometrial resection. 
Aust. N.Z- J. Obstet. Gynaecol. 33:316-318. 

63. GOODGER (MACPHERSON) AM, ROGERS PAW (1993) Uterine endothelial cell ^ 
proliferation before and after embryo implantation in rats. J. Reprod. Fertil, 99:451-457. 

64. GOODGER (MACPHERSON) AM, ROGERS PAW (1994) Endometrial endothelial cell 
proliferation during the menstrual cycle. Hum. Reprod. 9:399-405 

65. CRITCHLEY HOD, ABBERTON KM, TAYLOR N, HEALY, DL, ROGERS PAW 
(1994) Endometrial sex steroid receptor expression in women with menorrhagia. Brit. J. 
Obstet. Gynaecol. 101:428-434. 

66. MCCLURE N, HEALY DL, ROGERS PAW, SULLIVAN J, BEATON L, HANING RV, 
CONNOLLY DT, ROBERTSON DM (1994) Vascular endothelial growth factor as 
capillary pemieability agent in ovarian hyperstimulation syndrome. Lancet 344:235-236. 

67. LEETON J, ROGERS P. (1994) Preparation of the endometrium for egg donation. J. 
Assist. Reprod. Genetics 10:459-461 

68. MCCLURE N, MACPHERSON AM, HEALY DL, WREFORD N, ROGERS PAW (1994) 
An immunohistochemical study of the vascularization of the human Graafian follicle. Hum, 
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